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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.1 14, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on 09/18/2009 has been entered. 

Remarks 

Claims 1, 4-26, and 35-38 are pending. Claims 5, 6, 9-26, and 35-38 are withdrawn from 
consideration as being directed to non-elected subject matter. Claims 1,4,7, and 8 are under 
examination. 

The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

Priority 

Claims 7 and 8 are provided the benefit of the filing date of PCT/CA04/00824, which is 
06/03/2004, for the reasons of record. Claims 1 and 4 are provided the benefit of the filing date 
of the provisional application 60/474,950, which is 06/03/2003, for the reasons of record. 
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Claim Rejections - 35 USC § 103 - Maintained 

Claims 1 and 4 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ho, et al. 
(2002, item 16 on 12/01/2005 IDS) and Gold (1996, JBC, v.270:13581-4, of record). This 
rejection is maintained for the reasons of record. 
Response to arguments 

Applicant argues that the underlying principle behind the usefulness of the polythiophene 
derivatives as reagents to detect hybridization events as taught by Ho, et al. is that the 
electrostatic interactions and conformational structures formed when polythiophene derivatives 
are in contact with single-stranded oligonucleotides differ from those formed when the 
polythiophene derivatives are in contact with double-stranded nucleic acids. Applicant asserts 
that one of ordinary skill would have had no reasonable expectation that an aptamer attached to 
the recited polythiophene would undergo similar electrostatic and/or conformational changes 
when bound by a ligand, such that colorimetric or fluorometric output is changed. This is not 
persuasive. The teachings of Ho show the recited polythiophene derivative was extremely 
sensitive to changes in the ligand that bound to the oligonucleotide probe. For example, Ho 
taught that the sensor could distinguish between a fully complementary oligonucleotide duplex, 
an oligonucleotide duplex with a single mismatch, and an oligonucleotide duplex with two 
mismatches (Fig. 4 on page 1551 and paragraph bridging pages 1549 and 1550). These data 
support the assertion of Nilsson, et al. (of record) that conjugated polythiophenes are very 
sensitive to minor perturbations, providing evidence that this assertion holds true in the specific 
case of the instantly recited polythiophene. Complementary binding interactions, such as those 
undertaken by aptamers, generally require electrostatic interactions in addition to hydrophobic 
and van der Waals interactions. Because of this, one of ordinary skill would reasonably expect 
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binding of an aptamer to its ligand to have an effect on the electrostatic interaction of the 
aptamer with the polythiophene. In view of the sensitivity demonstrated by Ho, et al, one of 
ordinary skill would have had a reasonable expectation of obtaining a detectable response upon 
aptamer binding a ligand. 

Applicant further argues that the instant claims are drawn to optical sensors for the 
detection of potassium ions, small organic molecules, amino acids, proteins, whole cells, and 
nucleotides, none of which form dsDNA in the presence of a ssDNA aptamer and therefore 
would not form a polythiophene/hybridizcd nucleic acid triplex as taught by Ho, et al. (page 7 of 
09/18/2009 response). Applicant also argues that the claimed target "nucleotides" are 
monomers, not part of a polymer (oligonucleotide) as interpreted by the Examiner (page 8 of 
09/18/2009 response). These arguments are not persuasive for the reasons set forth above, i.e. in 
view of the teachings of Ho regarding the sensitivity of the recited polythiophenes to their 
electrostatic environment, one of ordinary skill would have had a reasonable expectation of 
obtaining a detectable response upon binding of a ligand to an aptamer. Furthermore, the claims 
are directed to optical sensors comprising an "aptamer" to a nucleotide "target". According to 
the specification, an "aptamer" is a single-stranded oligonucleotide that binds to a specific 
molecular target (page 7, paragraph 28) and a "target" is a charged entity (page 8, paragraph 32). 
Although nucleotides may be monomeric, the claim as drafted does not preclude that the target 
nucleotides are part of a polymer (oligonucleotide). The "aptamer", or single-stranded 
oligonucleotide, of the claims may act as a probe. One of skill in the art would clearly expect 
that such an aptamer in combination with polythiophene would act as an optical sensor for 
nucleotides because Ho, et al. clearly teach such an optical sensor. 



Application/Control Number: 10/559,098 Page 5 

Art Unit: 1635 

Applicant argues that the Gold reference is silent with regard to polythiophene 
derivatives and therefore the reference does not provide any reason to expect that polythiophenes 
can be used in any way. This is not persuasive because Gold teaches aptamers as useful for 
detecting analytes and that aptamers can be modified with visualization-enhancing adducts and 
reporters. Therefore, the skilled artisan would recognize the polythiophene derivative of Ho, et 
al. as a visualization-enhancing adduct for use with aptamers, particularly in view of the 
sensitivity of the polythiophene derivative as taught by Ho, et al. 

Applicant finally argues that the withdrawal of the rejection of claims 7 and 8 under 35 
USC § 103(a) over Ho, et al., Gold, and Michaud, et al. appears to indicate that the Examiner 
agrees that claims 1 and 4 are patentable over Ho and Gold. This is not persuasive because, as 
written, claims 1 and 4 encompass an optical sensor comprising a single-stranded DNA probe 
("aptamer") and an oligonucleotide (comprising nucleotides). Also, the rejection of claims 7 and 
8 under 35 USC § 103(a) over the Michaud, Ho, Gold, McQuade, and Nilsson references, 
supersedes that over Ho, Gold, and Michaud, providing reasons to use polythiophenes and 
aptamers for detecting biological analytes. 

Claim Rejections - 35 USC §103- Maintained 

Claims 1, 4, 7, and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Michaud, et al. (02/15/2004, Analytical Chemistry, V.74T015-20, of record), Ho, et al. (2002, 
item 16 on 12/01/2005 IDS), McQuade, et al. (2000, item 22 on 02/18/2009 IDS), Gold (1996, 
JBC, v.270:13581-4, of record), and Nilsson, et al. (2002, item 24 on 02/18/2009 IDS). This 
rejection is maintained for the reasons of record. 
Response to arguments 
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Applicant argues that there is nothing in the Ho reference to lead one of skill in the art to 
reasonably expect that an "aptamer-target" could be substituted for the "oligonucleotide/ssDNA 
target" described in the reference (pages 9-10 of 09/18/2009 response). This is not persuasive. 
The Ho reference teaches the extreme sensitivity of the polythiophene compound such that the 
skilled artisan would reasonably expect the binding of an aptamer to its target to elicit a 
detectable signal, as argued in the preceding response to arguments. 

Applicant argues that the McQuade reference is completely silent with regard to the 
specific polythiophene derivatives of the instant claims and that the reference does not teach an 
"optical sensor" use of the polythiophene shown in Figure 24 of the reference because 
capacitance current is measured, as opposed to an optical signal (page 10, second paragraph of 
09/18/2009 response). This is not persuasive. McQuade, et al. teach that polythiophenes can be 
used to detect analytes, albeit via electrical signals, with antibodies, which are functional 
equivalents of aptamers. McQuade, et al.'s teaching of the use of polythiophenes for transmitting 
capacitance current as a means to detect antibody-analyte binding emphasizes the versatility of 
polythiophenes. The lack of structural correlation between McQuade, et al.'s compound and the 
instantly claimed polythiophene is not important in view of the teachings of Ho, et al., who teach 
the specific polythiophene derivative of the instant claims as an optical sensor. 

Applicant also argues that because the McQuade reference is silent about the use of an 
optical sensor that includes an oligonucleotide that binds to an aptamer, there is therefore no 
scientific basis that would lead the skilled artisan to assume that an antigen/antibody interaction 
could and would provide the same type of environment as an oligonucleotide/aptamer interaction 
or that the association between the polythiophene derivative and a protein and the polythiophene 
derivative and an oligonucleotide would be similar. This is not persuasive. First, the teachings 
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of McQuade to which Applicant refers emphasizes the versatility of polythiophenes in detecting 
analytes and bolsters the case that one of skill in the art would reasonably expect that the use of 
polythiophenes for detecting analytes with aptamers would be successful. Also, the Ho reference 
alone indicates that an "aptamer" as instantly claimed in claims 1 and 4 binding to an 
oligonucleotide would readily produce a detectable signal. 

Applicant finally argues that the Nilsson reference is silent with regard to the precise 
polythiophene instantly claimed and that the reference provides no teaching to lead one of skill 
in the art to the instantly claimed optical sensors. This is not persuasive. Nilsson, et al. teaches 
that conjugated polythiophenes arc very sensitive to minor perturbations, providing additional 
motivation and an expectation of success for using polythiophenes to detect aptamer-analyte 
interactions. With regard to Applicant's argument that Nilsson, et al. do not teach the instantly 
claimed polythiophene, this is not important because Ho, et al. teach the specific polythiophene 
of the instant claims. 

Conclusion 

All claims are drawn to the same invention claimed in the application prior to the entry of 
the submission under 37 CFR 1.1 14 and could have been finally rejected on the grounds and art 
of record in the next Office action if they had been entered in the application prior to entry under 
37 CFR 1.114. Accordingly, THIS ACTION IS MADE FINAL even though it is a first action 
after the filing of a request for continued examination and the submission under 37 CFR 1.1 14. 
See MPEP § 706.07(b). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 CFR 
1.136(a) will be calculated from the mailing date of the advisory action. In no event, however, 
will the statutory period for reply expire later than SIX MONTHS from the mailing date of this 
final action. 
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